AMPK binds to Sestrins and mediates the effect of exercise to increase insulin-sensitivity through autophagy.
Exercise has beneficial effects on human health, including protection against metabolic disorders such as diabetes. However, the cellular mechanisms underlying the metabolic effects of exercise are not completely understood. We know that autophagy plays an important role in maintaining cellular homeostasis. In this study, we aimed to better understand the metabolic effects of autophagy in skeletal muscle and the role of Sestrins/AMPK in mediating the beneficial effects of physical exercise through autophagy. We used wild type and AMPKα2(-/-) C57BL/6 mice as animal models to elucidate the role of AMPK in autophagy activation and the metabolism-promoting effects of acute and regular exercise. C2C12 myotubes were used to study the metabolic effects of autophagy in vitro. Autophagy promotes glucose uptake in skeletal muscle. A single bout of exercise increased the activity of autophagy in the skeletal muscle of wild type mice but not of AMPKα2(-/-) mice. This difference was associated with increased amounts of both Sestrin2 and Sestrin3 coimmunoprecipitated with AMPKα2. Long-term physical exercise significantly increased the basal level of muscle autophagy and protein expression of Sestrin2 and Sestrin3 in both normal chow and high-fat diet-fed mice. We believe that exercise-induced AMPK and Sestrins interaction may be involved in the beneficial metabolic effects of exercise by activating autophagy. This interaction provides a molecular mechanism that is a potential target in metabolic syndromes.